The off-shore demersal trap fishery in the southern Arabian Gulf has been managed by gear regulations and effort constraints which were aimed at rebuilding depleted stocks. In order to evaluate the success of these regulations, a variety of selectivity and other fishery metrics were compared for the key species (Diagramma pictum, Epinephelus coioides and Lethrinus nebulosus) before and after their introduction. With the exception of a minor increase in the mean age at first capture from 1.3 yrs to 1.9 yrs for E. coioides, there were no significant changes in the values or trends in juvenile retention, mean size or the mean sizes and ages at first capture. The comparison of selectivity ogives with data derived independently through an experimental fishing program indicated that the failure of juvenile escape panels to modify the selectivity characteristics of the fishery could not be attributed to a lack of compliance. Furthermore, there were no significant changes in fishing mortality rates, harvest rates, catch, effort, yield per recruit and relative spawner biomass per recruit following the introduction of the management regulations. Age structures were highly truncated and the management measures had failed to increase the relative proportion of older age classes. Stock status indicators suggested that all species were heavily over-exploited with evidence of both growth and recruitment over-fishing. Given the failure of existing regulations to modify gear selectivity, reduce effort and rebuild stocks, the results of the study suggest that management authorities should consider alternative measures including a moratorium on the use of traps in the off-shore demersal fishery of Abu Dhabi.
Introduction
The fisheries of the southern Arabian Gulf provide a source of income, employment and recreation at the same time as contributing to the cultural heritage and food security of the inhabitants of the coastal states. Fishing in the waters off the Emirate of Abu Dhabi in the United Arab Emirates (UAE) is primarily conducted from traditional wooden dhows and open fibreglass dories. Dome shaped wire traps are the most commonly used fishing gear although a variety of other methods exist including; fixed inter-tidal fence nets, gillnets, hand lines and trolling lines. Landings are typically diverse and characteristic of a multi-species tropical fishery, with over 100 species from 35 families being commonly caught. Target species in the demersal fishery are primarily composed of representatives of the families; Carangidae, Lethrinidae, Haemulidae, Serranidae, Siganidae and Sparidae [1] .
An extensive fisheries resource survey conducted in UAE waters during 2002 indicated that the stocks of key commercially exploited species had declined to 19% of levels that were present in 1978. The reduction in abundance was even more pronounced (13%) for more vulnerable species such as the orange spotted grouper (Epinephelus coioides) [2] . Subsequent fisheries dependent assessments corroborated these results and suggested that 71% of the resource base was over-exploited [1] . For many of the key species, such as Lethrinus nebulosus and Diagramma pictum, the relative stock sizes were well below limit biological reference points suggesting that both growth and recruitment over-fishing had occurred [3] .
The principal critical management issue faced by the off-shore demersal fishery in Abu Dhabi is that the majority of species are being exploited well above sustainable levels. The excessive fishing effort has even impacted the lower trophic groups, such as the Siganidae, which are typically more resilient [4] . Furthermore, the selectivity characteristics of the main gear type (fish traps) resulted in a large proportion of catches being composed of immature fish that had not achieved their full growth potential. More than half of the landed caches of the sparids (Acanthopagrus bifasciatus and Argyrops spinifer) for example were composed of immature fish [5] .
Prior to the year 2000, the demersal fishery of Abu Dhabi was largely open access and there were no constraints on fishing effort. Information on the depleted status of the resource base derived from stock assessments prompted authorities to implement a variety of management regulations. Effort reductions were implemented at the start of 2004 by limiting the number of fish traps to 125 for each dhow and banning the use of traps by open dories. Traditional dhows previously used an average of 220 fish traps. The simultaneous introduction of gear regulations included the requirement for a stainless steel juvenile escape panel to be fitted to all traps. Given the potential for traps to 'ghost fish' after being lost [6] , a magnesium/zinc alloy sacrificial anode pin, which allows the panel to open after 2 weeks was also mandatory.
In 2001, an on-going catch and effort data recording system and stock monitoring programme for 3 key species in the demersal trap fishery (D. pictum, E. coioides and L. nebulosus) was implemented [1] . This provided the opportunity to establish demographic and fishery metrics that relate to the resource status and selectivity characteristics of the demersal trap fishery. In this context, the objective of this study was to use a selection of time series metrics to provide an objective evaluation of the effectiveness of effort and gear regulations that were implemented in 2004 as part of a stock re-building management strategy for the off-shore demersal fishery of Abu Dhabi.
Materials and Methods

Study Site and Sampling Protocol
Size frequency data was collected from commercial catches of D. Pictum, E. coioides and L. nebulosus made off the coast of the Emirate of Abu Dhabi in the United Arab Emirates (Figure 1) between January 2001 and December 2008. Fish were selected at random from OJMS landings, lengths were taken using a measuring board and recorded to the nearest cm fork length (L F ) for D. Pictum and L. nebulosus and total length (L T ) for E. coioides. Biological data was collected from specimens purchased from commercial catches over the same period. Standard length (Ls), fork length (L F ) and total length (L T ) were obtained using a measuring board and recorded to the nearest mm. Whole wet weight was measured using an electronic balance and recorded to the nearest g. Fish were sexed by macroscopic examination of the gonad which was dissected out and subsequently weighed to 0.1 g using an electronic balance. Sagittal otoliths were extracted, cleaned in water, dried, weighed to 0.1 mg and stored in seed envelopes. One of each pair of sagittae was weighed to 0.1 mg and embedded in epoxy resin. Transverse sections through the nucleus of approximately 200 to 300 m thickness were obtained using a twin blade saw. Sections were mounted on glass slides and examined using a low power microscope and reflected light. Catch and effort data were collected through a stratified catch and effort data recording system which was implemented in 2001. Landings of the key species were recorded to family level between 2001 and 2004 and only to species level from 2005 onwards. Consequently, data used in the analyses of catches were aggregated to family level (Haemulidae, Lethrinidae and Serranidae) for the entire time series.
Age Estimation and Length Weight Parameters
Age was estimated from the number of opaque bands in transverse sections of otoliths as these had been previously validated as annuli in D. Pictum and L. nebulosus [3] and E. coioides [7] . Three independent age readings were made and data only included in the analyses if two or more readings were in agreement. The overall precision was established using the index of average percent error (APE) [8] .
Parameters of the length weight relationship were obtained by fitting the power function to length and weight data:
Where W is the wet weight, a is a constant, L F is the fork length (replaced with L T for E. Coioides) and b is close to 3.0 for species with isometric growth.
Mortality and Selectivity
Size-at-age data were used to construct age length keys following the method described in [9] , and these were used to convert length frequency data into age frequency distributions. The annual instantaneous rate of total mortality (Z) for each species by year was subsequently determined using the age based catch curve method [10] . The natural logarithm of the number of fish in each age class was plotted against the corresponding age and Z was estimated from the descending slope of the best fit line using least-squares linear regression. Initial ascending points representing fish that were not fully recruited to the fishery were excluded from the analyses.
Backwards extrapolation of age based catch curves was used to estimate probability of capture data based on the method described in [11] . Selectivity curves were generated using the logistic function fitted to plots of the probability of capture against age and used to derive values of the mean age at first capture for each species by year:
Where: P is the probability of capture, t c is the mean age at first capture and r is a constant which increases in value with the steepness of the selection curve. Length frequency samples for each year were converted into relative age frequency distributions using parameters of the von Bertalanffy growth function [7, 3] following the method of [12] . The natural logarithm of the number of fish in each relative age group divided by the change in relative age was plotted against the relative age. Backwards extrapolation of the descending limb of these length converted catch curves was used to estimate probability of capture data using the method of [11] . Selectivity curves were generated by fitting the logistic function to probability of capture and size data which were used to derive values of the mean size at first capture (L c50 ) for each species. The lengths giving the highest yields (L opt ) were estimated for the study species using the empirical relationship of [13] where
Selectivity curves were also generated for pooled size frequency data collected before (2001) (2002) (2003) and after (2004) (2005) (2006) (2007) (2008) ) the introduction of juvenile escape panel regulations. These were compared to selectivity curves for the study species that were derived from an experimental fishing program in order to provide an independent assessment of selectivity and gauge compliance. The mean size was also calculated for each species by year.
The annual instantaneous rate of fishing mortality (F) was calculated for each species and year by subtracting the natural mortality rate (M), estimated as 0.13 and 0.20 for D. Pictum and L. nebulosus respectively [3] and 0.19 for E. coioides [7] , from the total mortality rate (Z) derived from age based catch curves. Juvenile retention (J) was calculated as the proportion of fish in landings that were below the mean size at first sexual maturity of fe-males given as 31.8 cm L F and 27.6 cm L F for D. Pictum and L. nebulosus respectively [3] and 42.6 cm L T for E. coioides [14] . The annual harvest rate (H), or percentage removal by the fishery was estimated as:
Per-recruit Analyses
A yield per recruit (YPR) model [10] was used to estimate YPR and the relative spawner biomass per recruit (SBR) every year for each species. Published estimates of natural mortality rates (M) and growth parameters (k and L  ) of the von Bertalanffy growth function for the same stocks [3, 7] , were used as inputs to the model along with the selectivity parameters (L c50 ) estimated here. The target biological reference point was defined as the fishing mortality rate at which the slope of the YPR curve was 1/10 th of the value at its origin (F 0.1 ). The limit biological reference point was defined as the fishing mortality rate at which YPR would be maximized (F max ). Additional target (F opt ) and limit (F limit ) biological reference points of 0.5M and 2/3M respectively were calculated for each species for comparison following [15] .
Analyses of Metrics and Age Structures
Selectivity (J, mean size, Lc 50 , tc) and other fishery metrics (F, YPR, SBR, H, catch, effort) were compared before (2001) (2002) (2003) and after (2004) (2005) (2006) (2007) (2008) ) the introduction of juvenile escape panels and effort restrictions using Mann-Whitney U tests [16] . Partial correlations [16] were also used to evaluate the impact of the introduction of juvenile escape panels and effort restrictions on time series trends of these metrics.
The proportion of fish in each age class was calculated from pooled data from the same before (2001) (2002) (2003) and after (2004) (2005) (2006) (2007) (2008) periods. Age structures were examined using  2 goodness of fit tests. Independent tests were conducted to determine whether there was a significant difference from unity for individual age classes following the introduction of management measures in 2004. The probability level was set at .05 ( 0.5) and Yates's correction factor was used on account of there being only 1 degree of freedom for each comparison.
Results
Age Estimation and Length Weight Parameters
Transverse sections of sagittal otoliths were characterised by well defined alternating translucent and opaque bands when viewed with reflected light under low power magnification ( Figure 2) . A total of 1,082 otoliths were used to age D. Pictum of which 83 samples were rejected due to a lack of agreement between readings. Fish ranged in size from 18.9 to 63.0 cm L F and age from 1 to 13 yrs. A high level of repeatability was achieved in age readings with an APE value of 5.7%. A total of 17,273 size measurements were recorded and the length weight relationship (y = 0.014 x 2.99 ) provided a good fit to length and weight data (r 2 = 0.99).
A total of 1,706 otoliths were used to age E. coioides of which 26 samples were rejected due to a lack of agreement between readings. Fish ranged in size from 20.6 to 100.2 cm L T and age from 1 to 12 yrs. A high level of repeatability was achieved in age readings with an APE value of 3.5%. A total of 36,528 size measurements were recorded and the length weight relationship (y = 0.006 x 3.22 ) provided a good fit to length and weight data (r 2 = 0.99). A total of 1,827 otoliths were used to age L. nebulosus of which 48 samples were rejected due to a lack of agreement between readings. Fish ranged in size from 19.0 to 57.8 cm L F and age from 1 to 14 yrs. A high level of repeatability was achieved in age readings with an APE value of 5.2%. A total of 25,432 size measurements were recorded and the length weight relationship (y = 0.026 x 2.89 ) provided a good fit to length and weight data (r 2 = 0.98).
Selectivity
For D. Pictum, harvest rates ranged from 43%-53% and the level of juvenile retention reached 64.9% in 2004. Furthermore, the mean size at first capture (24.7-31.6 cm L F ) was below the mean size at first sexual maturity (31.8 cm L F ) for all years ( Table 1 ). The estimate of the length giving the highest yield (L opt ) of 53.4 cm L F was considerably greater than the mean size at first capture Table 1 . Sample sizes (n), total mortality rate (Z), fishing mortality rate (F), target fishing mortality rate (F 0.1 ), limit fishing mortality rate ( for all years. The results of Mann-Whitney U tests to compare selectivity metrics indicated that there were no significant differences in juvenile retention (P = 1.0), mean size (P = 0.7), mean size at first capture (P = 0.12) and mean age at first capture (P = 0.24) following the introduction of the mandatory escape panel regulation (Figure 3) . The results of partial correlations to evaluate the impact of the introduction of the mandatory escapepanel regulations on trends also indicated that there were no significant changes in juvenile retention (P = 0.48), mean size (P = 0.50), mean size at first capture (P = 0.35) and mean age at first capture (P = 0.32) (Figure 4) .
For E. coioides, harvest rates ranged from 49.2% -56.9% and the level of juvenile retention reached 53.9% in 2004. Furthermore, the mean size at first capture (36.3 -50.3 cm L T ) was below the mean size at first sexual maturity (42.6 cm L T ) for some years ( Table 1) . The estimate of the length giving the highest yields (L opt ) of 67.4 cm L T was considerably greater than the mean sizes at first capture for all years. The results of Mann-Whitney U tests to compare selectivity metrics indicated that there were no significant differences in juvenile retention (P = 0.18), mean size (P = 0.23) and the mean size at first capture (P = 0.46) following the introduction of the mandatory escape panel regulation. There was, however, a significant increase (P=0.03) in the mean age at first capture for E. Coioides from 1.3 yrs to 1.9 yrs following the introduction of the mandatory escape panel regulation (Figure 3) . The results of partial correlations to evaluate the impact of the introduction of the mandatory escape panel regulations on trends indicated that there were no significant changes in juvenile retention (P= 0.35), mean size (P = 0.47), mean size at first capture (P = 0.38) and mean age at first capture (P = 0.29) (Figure 4) . For L. nebulosus, harvest rates ranged from 28.2% -35.9% and the level of juvenile retention reached 25.1% in 2004. The mean size at first capture (29.6 -39.6 cm L F ) was above the mean size at first sexual maturity (27.6 cm L T ) for all years ( Table 1 ). The estimate of the length giving the highest yield (L opt ) of 41.2 cm L F was considerably greater than the mean sizes at first capture for all years. The results of Mann-Whitney U tests to compare selectivity metrics indicated that there were no significant differences in juvenile retention (P = 0.88), mean size (P = 0.30), mean size at first capture (P = 0.30) and mean age at first capture (P = 0.07) following the introduction of the mandatory escape panel regulation (Figure 3) . The results of partial correlations to evaluate the impact of the introduction of the mandatory escape panel regulations on trends indicated that there were no significant changes in juvenile retention (P = 0.22), mean size (P = 0.30), mean size at first capture (P = 0.70) and mean age at first capture (P = 0.74) (Figure 4) .
Comparisons of selectivity curves generated using pooled size frequency data collected before and after the introduction of juvenile escape panels with selectivity curves generated with data collected from an experimental fishing program, indicated that there was a negligible change in the selectivity characteristics of traps fitted with escape panels by comparison with traps having regular mesh for D. Pictum and E. Coioides (Figures 5a  &b) . For L. nebulosus, there was a detectable reduction in the selectivity characteristics of traps fitted with escape panels (Figure 5c ) although this could not be verified independently as there was insufficient data from the experimental fishing program for this species.
Catch and Effort
Whilst reductions in catches occurred for the families Haemulidae (P = 0.46), Serranidae (P = 0.10) and Lethrinidae (P = 0.53) following the introduction of effort reductions (Figure 6a) , none were significant. The mean annual number of dhow trips reduced from 7,372 to 5,944 following the introduction of effort reductions (Figure 6b) , although the drop was not significant (P = 0.10). The results of partial correlations to evaluate the impact of effort reductions on trends in catch and effort indicated that there were no significant changes in catch trends for the Haemulidae (P = 0.65), Serranidae (P = 0.80) and Lethrinidae (P = 0.80) (Figure 7a ). There were also no significant changes in effort trends in terms of of the number of dhow trips per year (P = 0.71) (Figure  7b) . 
Mortality, Harvest Rates, Yield and Spawner Biomass Recruit
For D. pictum, the fishing mortality rate estimates (0.61 -0.82) were considerably greater than both the target (F 0.1 ) and limit (F max ) biological reference points for all years ( Table 1 ), indicating that the population is heavily overexploited. Consequently, estimates of the relative spawner biomass per recruit, which ranged from 3.2% -6.6%, were particularly low ( Table 2) . Values of the alternative target and limit biological reference points of 0.5M (0.07) and 2/3M (0.09) respectfully, closely resembled mean values of F 0.1 (0.07) and F max (0.09). The results of Mann-Whitney U tests to compare fishery metrics indicated that there were no significant differences in fishing mortality rates (P = 0.053), YPR (P = 1.00), SBR (P = 0.70) and harvest rates (P = 0.53) following the introduction of effort reductions (Figure 8) . The results of partial correlations to evaluate the impact of effort reductions on trends also indicated that there were no significant changes in the fishing mortality rate (P = 0.49), YPR (P = 0.65), SBR (P = 0.81) and harvest rate (P = 0.32) (Figure 9) .
For E. coioides, the fishing mortality rate estimates (0.76 -0.98) were considerably greater than the target (F 0.1 ) (0.09 -0.12) and limit (F max ) (0.11 -0.14) biological reference points for all years ( Table 1 ), indicating that the population is heavily overexploited. Consequently, estimates of the relative spawner biomass per recruit, which ranged from 1.4% -5.9%, were particularly low ( Table 2) . Values of the alternative target and limit biological reference points of 0.5M (0.10) and 2/3M (0.13) respectfully, closely resembled mean values of F 0.1 (0.11) and F max (0.12). The results of Mann-Whitney U tests to compare fishery metrics indicated that there were no significant differences in fishing mortality rates (P=0.55), YPR (P = 0.053), SBR (P = 0.18) and harvest rates (P = 0.66) following the introduction of effort reductions (Figure 8) . The results of partial correlations to evaluate the impact of effort reductions on trends also indicated that there were no significant changes in the fishing mortality rate (P = 0.75), YPR (P = 0.33), SBR (P = 0.56) and harvest rate (P = 0.95) (Figure 9) .
For L. nebulosus, the fishing mortality rate estimates (0.37 -0.50) were considerably greater than the target (F 0.1 ) (0.11 -0.16) and limit (F max ) (0.14 -0.19) biologi- cal reference points for all years ( Table 1 ), indicating that the population is heavily overexploited. Consequently, estimates of the relative spawner biomass per recruit, which ranged from 5.9% -11.0%, were particularly low ( Table 2) . Values of the alternative target and limit biological reference points of 0.5M (0.10) and 2/3M (0.13) respectfully, were less than the mean values of F 0.1 (0.14) and F max (0.16). The results of Mann-Whitney U tests to compare fishery metrics also indicated that there were no significant differences in fishing mortality rates (P = 0.76), YPR (P = 0.10), SBR (P = 0.053) and harvest rates (P = 0.88) following the introduction of effort reductions ( Figure 8 ). The results of partial correlations to evaluate the impact of effort reductions on trends indicated that there were no significant changes in the fishing mortality rate (P = 0.65), YPR (P = 0.57), SBR (P = 0.31) and harvest rate (P = 0.44) (Figure 9 ).
Age Structure
Analysis of the age structure of D. pictum indicated that truncation was exacerbated following the introduction of management measures in 2004. While there were no significant differences in the relative proportions of age classes up to 9 yrs, there was a significant reduction in the proportion of the oldest (10 to 13 yr) age classes (Figure 10a) . The same pattern was identified for E. coioides which also had no significant differences in the relative proportions of age classes up to 9 yrs and a significant reduction in the proportion of the oldest (10 and 12 yr) age classes (Figure 10b) . For L. nebulosus, there were no significant differences between the 1 yr to 13 yr age classes and a significant reduction in the oldest (14 yr) age class following the introduction of management regulations (Figure 10c ).
Discussion
The principal conclusion of this study is that gear regulations and effort reductions implemented between 2004 and 2008 have failed to achieve the desired management targets for the key species in the demersal trap fishery of the southern Arabian Gulf. With the exception of a minor increase in the mean age at first capture from 1.3 yrs to 1.9 yrs for E. coioides, there were no significant changes in the values or trends of any of the selectivity and other fishery metrics in the 5 yr period following the introduction of juvenile escape panels and limits on the number of traps used per vessel.
The use of selectivity ogives established through an experimental fishing program, being independent of those derived from sampled fisheries data were of tremendous utility to the analyses, particularly from a management perspective. The ogives for E. coioides and D. pictum showed that there was a negligible change in the selectivity characteristics of traps fitted with escape panels by comparison with traps having a regular mesh and no panel. This independently corroborates the results of comparisons of selectivity parameters before and after the introduction of the gear regulations and clearly indicates that the failure of escape panels to modify the selectivity characteristics of the fishery cannot be attributed to a lack of compliance by fishers.
The large differences between estimates of the sizes at first capture with those which would give the highest yields, emphasizes the need to revise existing gear regulations for the trap fishery. This is of critical importance to a stock rebuilding strategy, particularly given the detrimental impact that the depletion of the older age classes can have on reproductive capacity and output, as has been demonstrated for E. coioides [14] . However, because of the differences among species, it is not possible to have a gear regulation that would select all species at the optimum sizes and ages at first capture. For this reason, alternative management regulations also need to be considered.
The utility of the catch and effort data was limited as there were no reliable estimates of the total number of traps used before and after the introduction of effort restrictions. Furthermore, species specific catch data across the entire time series and catches made by vessels from other emirates were not available. Nevertheless, as there were no significant changes in the values or trends in catch and effort or any of the other fishery metrics (F, YPR, SBR, H) following the introduction of effort constraints, this management regulation has also clearly failed to achieve any progress in terms of stock rebuilding.
A more detailed understanding of recruitment would have helped to elucidate the variability in relative spawner biomass per recruit over the study period. An associated limitation of the YPR analyses is the assumption that there is no relationship between the size of the spawning stock biomass and subsequent recruitment over the range of fishing mortality rates used [17] . This is particularly restrictive for small, fast growing tropical species with high rates of natural mortality, for which predictions suggest that high yields per recruit may be achieved at levels of exploitation where the remaining spawning stock biomass may not be capable of sustaining recruitment [11] . As values of the target and limit biological reference points (F 0.1 and F max ) approximated the precautionary alternatives (0.5M and 2/3M) for D. pictum and E. coioides, the failure of the model was not apparent for these species. Conversely, the target and limit biological reference points (F 0.1 and F max ) for L. nebulosus were greater than the precautionary alternatives (0.5M and 2/3M) suggesting that the YPR analyses may have over-estimated sustainable fishing mortality rates for this species.
Other potential sources of error include the use of a single age-length key and the associated assumption that there is no significant inter-annual variability in growth. This would be particularly important in the developmental phases of a new fishery where density dependant effects may occur. Given that the existing fishery is well established, this assumption may have been less of a limitation to the analyses than the absence of fish in samples that were at the extremes of the size and age ranges.
Whilst increments in the sagittal otolith sections of the study species have been shown to be formed annually [3, 7] , it is important to distinguish between the validation of increment periodicity and absolute age [18] . As the absolute age of the study species was not validated, improvements in the age data and associated analyses could have been achieved using an independent validation means such as a mark recapture study using chemical marking of juvenile fish with a known age.
The maximum age estimate of D. pictum (13 yrs) was considerably less than the maximum age of 31 yrs estimated by [19] for this species in New Caledonia. Likewise, our longevity estimate of 14 yrs for L. nebulosus was less than those of [20] (20 yrs) and (21 yrs) [21] for this species in the northern Arabian Gulf and Gulf of Aden respectively. Additionally, the maximum age of E. coioides here (12 yrs) was considerably less than the maximum age of 22 yrs [20] . The large discrepancy between the maximum observed ages in our study by comparison with those recorded elsewhere can be attributed to the truncation of the age structures through intensive fishing. Whilst size specific selectivity cannot be discarded as a possible explanation for the small proportion of larger and older fish in size frequency and biological samples, the impact of fishing on the size and age structure of the respective populations is considered a more likely explanation, particularly given the historic absence of regulation in the fishery. The analyses of age structures of the key species indicated that truncation was exacerbated following the introduction of management measures in 2004, further highlighting the failure of existing regulations to rebuild stocks. Whilst sample sizes of the oldest age classes were small, significant reductions were observed for all key species following the introduction of regulations, in contrast to the intended impact.
YPR and SBR analyses indicated that the study species were all heavily over-exploited. As the existing fishing mortality rates were all well in excess of the limit biological reference points, growth over-fishing had clearly occurred. Furthermore, with current values of the relative spawner biomass per recruit being less than 10% in all cases, recruitment over-fishing would also have occurred, based on meta-analyses [22] . The critical management issues that relate to the stock status established in earlier assessments [3, 7] are clearly still pertinent. There is widespread recognition that target species are over-exploited in places where wire-mesh fish traps have been used extensively [23, 24] . Given the failure of existing regulations to modify gear selectivity, reduce effort and rebuild stocks, management authorities should consider alternative measures including a moratorium on the use of traps in the off-shore demersal fishery of Abu Dhabi.
